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‘PITLE: Rare earth metals in structural steel ,6#
? 7 = ——

: Co . i L S . / R R
- .TOPIC TAGSﬁ. rarl eargh ﬁetal, construction steel, U0 KhN steel, 40
Kh steel, 40 KhRISteel, 40 KhNR steel,” Pr, Ce, Ia, Nd, prasecdymium
icerium, lafithanum, neodymium 1% 1 ’ S YR,
"ABSTRACT: Authors studied the effects of rare earth meétals such as-
;cerium, lanthanum, neodymium and praesodymium upon the properties of
40 Kh steel. In addition to analyzing the effect of individual:rare
.earth metals, complex admixtures in the form of mischmetal, contain-
.ing 50% Ce, 22% la, 10% Nd and 5% Pr, were studied at the same time.
:The effect of these metals upon the hardenabillty, strength, plas-
‘tlclity, ductlility and reversible temper brittleness tendencles were .
. studied. Authors found that oxidation of the rare earth metals de- .
.pends ‘upon amount of admixture. The more rare metal quantity put in,
-the faster they burned out. All of the rare metals are powerful ?
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desulrurizers Degree of desulrurization increeseq with 1ncrease cf
-*are metal admixture. All of the rare earth elements increase har-
‘denability, The degree of their effect 1s varlegated, however. Cer.'
+ium and lanthanum do not increase the eritical dismeter as much as =
‘do neodymium and praesodymium. When neodymium and praesodymium are

‘put into the steel, the hardenability increases in proportion to the
admixtures, Mischmetal occuples an intermediate position between .
.cerium-lanthanum and neodymium~praesodymium. None of the rare metals:
‘have an effect upnan the strength and plastici {y of the 40 Kh steel. |
:Cerium has no effect upon_temper brittleness; endency. Temper :
‘brittleness 1s somewhat checked with a O. 30% admixture of La. Neo- R
‘dymium and praesodymium reduce the temper brittleness tcndency. Orig.,a.
art has. 5 tables. : :
ASSOCIATIOV. TsNIIChM (gentral sc1enggg;g_nggmmJ&szmmdxuta—3ep—~a g7v
ferrous metallurgy), : L

:SUBMITTED: 00 DATE ACQ: 068ep53 _ ' ENCL: OO i
;SUB CODE: ML, EL NO REF SOV: 003 . - OTHER: 002_'; : :
Card 2/2 . - o

A

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617320010-1"



86-00513R000617320010-1
LR ; Py

Fr O DR R ISt Nt} e Bl
B (8 e R SR ]

GULYAYEV, A,P,; LESHCHINSKAYA, R.P.

Naphtalenelike fracture of high-speed steel. Metalloved, 1 term.
obr. met., no,9:22-27 S '63, (MIRA 16:10)

1. TSentral'nyy nauchno-issledovatel'skiy institut chernoy metallurgii
i Vsesoyuznyy neftegazovyy nauchno-issledovatel'skiy institut.
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AUTHOR: Gulyayev, A. P., Shelest, A. Ye.; Mishin, V. I., Kossakovskaya, N. N.,
Pavlov, .M

TITLE: Effect of furnace atmosphere on notch toughness of commorcial grado titanium

SOURCE: AN SSSR. Institut metallurgii. Titan i yego splavy*, no. 10, 1963.
Issledovaniya titanovy*kh splavov, 262-264

TOPIC TAGS: titanium, titanium property, titanium notch toughness, titanium embrittie-
ment, titanium heat treatment, heat treating furnace, furace atmosphere, oxidizing .
atmosphere, protective atmosphere, protective coating

ABSTRACTé Specimens of hot-rolled titanium sheet with an initial impact toughness of
6 kg-m/cm® were heated in quartz ampules in an atmosphere of air, oxygen or nitrogen
or in a vacuum {0.01 mm Hg) at temperatures of 700-1200C for 10, 60 or 120 minutes,
. . after which the specimens were tested for impact toughness, microhardnoss and weight of
i oxide film formed. Heating in a vacuum had no significant effect on either weightor impast
. toughness. Determination of sample weight after removal of the scale showed that oxida-
tion increases with time and increasing temperature, and is markedly decreased in a
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nitrogen atmosphere, especially at high temperatures. However, as ghown in Fig. 1

of the Enclosure, prolonged heating in nitrogen at 200C or above reduces the impact

toughness, so that nitrogen atmospheres also cannot be recommended. The impact

toughness, which increased somewhat on heating at low temperaturces due to recrystall-

: ization, decreased sharply at 800-1200C in all media. Measurements of the depth of

' the gas-saturated iayer, evaluated from the microhardness, showed that the depth
increaseda uniformly with time and temperature in all media.  In alpba-fitanium (helow
900C), however, nitrogen diffuscd less rapidly than oxygen, while afier transformalion e

-~ beta-ttanium (@hove 900C) the epposiie was true. Orig. art. has: 3 fijpures.

ASSOCIATION: Institut metallurgii AN SSSR (Meiallurgical Institeto, AN SSSIY)

SUBMITTED: 00 DATE ACQ: 27Doc63 ENCL: 01

SUB CODL: OTHER:

MM NO RETF S0V: 006 000

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617320010-1"



"APP

OVED FOR RE!.EASE: _09/19/2001 CIA-RDP86-00513R000617320010-1

eom e [ UU U T e b ars e R o s st T e

S

ENCLOSURE: 01

-~
<
S

10

<«

RS

o ta

2

Jd
S | e-
00 809 00 1000 1130 1200 mmmm/mrzﬂwunmrmrm

Q\Nh@%%ﬂ%
N~ NS o,y N
Q\&;t«&h%\l‘h

o~

a : b c -
Fig. 1. Effect of temperature, duration.of heating and furnace atmosphere on the
impact toughness of commercial grade titanium. a. heating in air, b. heating
in oxygen, ¢. heating in nitrogen; 1 - heated for 10 min.; 2 - heated for 60
min. : 3 - heated for 120 min. Ordinate =impact toughness in kg-m/cm?2; abscissa =
temperature of heating in *C.
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Siliconizing molybdenum, Sbor, trud TSNIICHM no.35:57-62 '63.
(MIRA 17:2)
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Effect of carbon on the properties of Khl6N15M3B stainless steel,
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SOURCE: Metallurgiya, Abs. 21421

AUTHORZ Gulyayev’ A. P.

"PITLE: Study of the cavitational resistence of austenitio steels

CITED SOURCE: Sb. tre. Tsentr. in-t chernoy metallurgii, vy*p. 35, 1963, 85-91

H
TOPIC TAGS: austenitic steel, cavitational registance

’TRANSLATION: A study was made of four Cr-Ni steels with ~ 0.1% C, ~ 17% Cr,

.~ 1.,5% ¥n, and warious contents of Ni: 7 (I), 8 (II), 9 (II1), and 10% (IV). The
.steels differ appreciably in the gtrength of austenite: in I, the martensite trange
formation beging at =70°, in II at ~100°, and in III and IV cooling to =196° does

not cause the transformation. As the Ni content decreases, i.e., as the ctrength

of austenite decgeases, the cavlitational rosistance increases. As a result of the
cavitational action, martensite of deformation is formed in the steol with unstable
austenite. The resistance of austenite against cavitational failure is raised if

the cavitational ‘action causes the formation of martengite of deformation. In order -—
%o increase the cavitational resistance of Khl8N9T steel, it is recommended that the

Cara 12 "
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{Ni contont be lowered from 8946 to T-8%. B. Samarin
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ASTAF'YEV, A.S.; GULYAYEV, A.P.; SHCHERBAKOV, 0.B,

Effect of addition alloys on th&propdf‘cies of the hent-affected
zone of a weld joint in high-strength reinforcement steel. Sbor.
trud TSNIICHM mo,35:132-142 '63, (MIRA 17:2)
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Mgchnniam of the formation of ferritic plates of Widmanstastten
Btructure. Sbor, trud TSNIICHM no.35:164-165 '63, (MIRA 17:2)

1

Al faill 3
HEER ity

i

i} apsdfigh
: b
SFEEN RS 3 5 3 : b BRI S H 1 5  SHE Y

s [ b aaaadh:
o
i

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617320010-1"



A-RDP86-00513R000617320010-1

R e e e M T TR E e M AL R G

Xl
o b

I
[N ’

3 . L ¥
ACCESSICH ER: APLO09586 !  5/014,8/6,/000/001/0056/0061

0 AUTHOR;. Gulyayev, A, P.; Ui’yaniﬁ; Ye. A.; Bogolyubov, Ve Aoy
¢ 1 T ierkulova, Re F. ! ; :

TITLE: The behavior of rare-earth metals in liquid steel
¥ ' 40URCEZ: IVUZ. Chernaya metallurgiya, no. 1, 1964, 56-6L .

TOPIC TAG5: rare-earth metals, ferrocerium, cerium, lanthanum,
4 neodymium, praseodymium, desulfurizer, oxide~-sulfide mixtures,
electron microanalyzer, ferrotitanium, liquid steel

i ABSTRACT: A study was made of the behavior of individual samples
b of rare-earth metals in steel on the basis of the speed of their
I burning-out process and their effect on the oxygen and sulfur
content in the steel. The .introduction of cerium, lanthanun,
neodymium and praseodymium .is followed by a sharp reduction in
the oxygen content of the steel.: The oxidation of rare-earth
metals increases with their: increasing content in steel. These
metals are also active desulfurizers. A study was made also of
the nommetallic inclusions of rare-earth metals in forged steel.

Card 1/2 .

| R e L T

1) F
e bt

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617320010-1"



"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617320010-1

il
JAAEN

TR T
SF UGN HR R 11165

T3l E4 101 Bt 1 L GH R LA i B AR a

[

: ACCESSION NR: APL009586

The chemical composition of the steel was established by the use

: of an electron microanalyzer on any area larger than one square

: micron. iethodical difficulties prevented the establishment of
the exact chemical composition of the inclusions (impurities);

all that could be found was'that they contain about~50% rare-earth
metal. The optical properties of cerium, lanthanum, neodymium and
praseodynium inclusions are fairly similar, the last two of them
frequently occurring in the form of separate isolated globules.
Orig. art. has: 3 figures and & tables,

ASSOCIATION: None
SUBKITTED: 10Augh3 DATE ACQ: l4Febbl ENCL: 00
SUB CQDE: EL NO REF SOV: 004 OTHER: 000
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GULYAYEV, A.P.; UL'YANIN, Ye.A.; BOGOLYUBOV, V.A.; MERKULOVA, R.F.

heb
Behavior of rare~earth metals in liquid steel. Izv. vys. uc .
zav.; chern, met. 7 no.l:56-61 64, (MIRA 17:2)

1. TSentral'nyy nauchno-issledovatel'skiy institut chernoy
metallurgii.
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Determining the quality of ~%eel from Impact test resuLty for
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AUTHOR Gulyayev, A P.
- 'TITLE Steels and alloys for the building of chamical aqui]pment

- _SOURCE Metallovednniye itermlcheskaya obrabotka mdttqllm
‘ 3-12, and top halt‘ of ingert facjing, p 24 o :

TOPIC TAGS: gtainless. steel\ oxidation resistunce I{astealh v, tilaniuxg‘m
aluminum, molybdenum, niobium, nickel, co er. embrittlement s;ulfurfc d.(‘id

{hydrochloric acid % BN ’)‘ S T ,{ :

ABSTRACT: The author discusses a great number of, sta.mlesas thElS and ___5da- L
' tion resxstant alloy ;,whlch account for the re;igblligx‘ nd life 4 pan of chemical

. | equipment. sﬁd Ni, E ng the main elements:in stamleus su*el an mvestlgatior.'
hase

of the Fe- Cr-N1 gram which has not as yet been -adequately studied is’
carried out. Inhomogeneity is decreaged by melting two=phasiz steels wrt'h a

| g narrower range of alloying elements, employing steel with alloymg elements that
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| have a lesser influence on the phase compositicn and by exerting magnetic propers
| ty control during melting. The addition of limited amounits of Ti and Alin twp-
. phase stainless steel was found to eliminate embrittlemeant. Additions of Mo and |
| Cu enhanced the resistance to sulfuric acid attack with b;ﬁs;t rasults achieved in
| specimens having a high Ni content. Refractory metald¥display substantial resist-
ance to hot sulfuric and hydrochloric acids and, particulatly, ‘Mo although its :

i

employment is made difficult by the lack of weldability. %5Staim,1ei§§t gteelg and: |
Hastealloy are unsuitable for work in acid media. Nb ig:ductilefdt room tempera-
ture and large amounts of alloying elements enhance the corrosion-resistant :
properties of Nb steels. Orig: ‘art, ‘has: 15 figures and il table. L

ASSOCIATION: _TsNIIChermet

;
H
|

SUBMITTED: 00 ~ ~ ENCL:00 ~  BSUBCODE: MM

e ;

| NR REF SOV: 000 ~ OTHER: 000

S
H

, » :
‘cad 2/2 30

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617320010-1"



ASE: 09/19/2001

1351
[Fg

GHLYATEV
tarmining & tendency for grain growth ir s

Zav, leb. 30 no.10:1220.1230 64,

1. TSeniral'nyy nauchro-issladovateltekly institut crernoy

metallurgii imeni Bardina.

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617320010-1"



"APPR
OVED FOR RELEASE 09/19/2001 CIA- RDP86 00513R000617320010 1

2 ‘fll I[MH[ ll!l HESHITRTES ‘ih !RHL?IR‘!EH' J!uluu v

: 16@21-64 L o R A o
Acczsszou mzf A940a9102 - : 5/0129/64/000/911/0002/0005 1

AUTHOR? Gulyayev, A. P Karchevskaya.,u. 1,
TITLE: Ha:tensitic Lrunsfornation in 1110ys wi th agiug marcenaﬂtd‘

s

SOURCE: Hecdllovedeniye 1 termLcheskaya obrabotku mcln]lov, na. il
1964, 2=5 : , Sh
TOPIC TAGS! maraging steely molybdenum cuntnininr stpo\, cobalc con~
taining steel, irom nickel alloy, alloy martensitie trunsforma%ion,
complex alloy martensitic transformation, titanium coattng stecl

g

1 gtudy has been made oE Lhe e[ﬁect o} thé

individual orx combined addition of various amountd of Mo, Co, and 11
on the temperature range of the martensitic transformation in Fe-Ni
alloys with 20~20,5% Ni., It was found that, in genetal, the effect
of all {nvestigated elements {n the Fe-20% Ni alloy {4 similar to Lhatl
in steels. Mo sharply lowers the temperatura rnﬁpm-uf mhr:cnsitic trjans~

formation, and with 8% Yo the alloy is austenitiu at room cemperncu'c-
temperiiure range of mar-

Co and, to a smallex extent, Ti raise the
tensitic ttansfornation. In complex. Fe-Ni-HouCu qlluyn Ho and Co

Cord 1/2

.ABSTRACT' An experimenta
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produce the same effect as in binary Fe-Ni alloys. " Ti 4lightly lovers
the Mg point in complex Fe-NinMo-CoeTL‘alloys,-buﬁ‘has}@fless prow.
nounced effect on the M. point, With martensitic transiormation com-
pleted, all alloys contain 75-=85% martensite, except for alloys with -
5% Mo, which contain 60--75%, 'The hardness of annfzfn_led_§(t;(>naged),: ;
alloy does not depend on the Auatenite-mﬂrﬂcusLte’hhtiu;'prubahly@
because the hardness of nonaped martensite 1s praciiraliy the sane 33
that of the initial austenite, Hence,in'the'alloysi1nvdstigated;§thé
hardness cannot be taken as the criterion of the depree inf hardening.
Orig. art, has: 2 figures and 3 tables, SR S I

i

ASSOCIATION: TsNIICherMet

SUBMITTED: 00 ©ENCL: 00 SUB oDE: M

NO REF S0V: 002 . OTHER: 000 . ALD PRESS: g0

o

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617320010-1"



"APPROVED FOR RELEASE' 09/19/2001 CIA-RDP86- 00513R000617320010 1

o M L S SO D) MR RBO AL LI B TS

L 89%6-65.. E'dm(m)/rmfcqwdizﬁh) A%au IV -
.ACCESSIOR HNR: A9606&151 R L 3/0125’5“/013/0@210233/9@§8j

Cd
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TITLE Recryatallizacton cf austenite duriag highvtampetaturgfﬁhex~ *
momechanical treatment . . ';i Sy
SOURCE 1 Ptztka metallov i metallovedeaiye, v w,, no,qz, 196@3.2323‘*

“TOPIC TAGS: thermomechanical treatment, high temperature thexmo«i
mechanical treatment, low temperature chermcmuchasstcal tteatmmm:,
steel ausforming, titanium alloy thermomechmnicml traatment, aws~ .-
tenite recryataluzaciun. susformed auaten‘ te tecryat:aklir.ahiorh '

i
i

' 0

ABSTRACT: ‘The tecrystallizatton of a stentte durtng high— and’ 1ou-
temperature . ochemical treatments\d(HITHT aud LITHT) was anes— B
tigated in order to determine the maximum petmﬁauiblq time betweed sl
deformation and quenching. ' The wvedge-=ghaped npwaimmms of Soxhﬂén'i% B
{(0.5%2 C, 1,5% ¢€r, GZ Ri, 0.30zMo) osteel ware dafio rnad with a single
‘hanmer blow at 900, 750, and SOOC and wacer~muum“hed gither imm EooLi
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mediately or after holding for a cercatn;tlme:u&jthexdefcrmatihh ;
temparature, It was found that hardness of specimend quenched (E-T3
mediately after defotmattoa_anreased‘cuntinuoualy with increasing !
raduction and reachad over 60 HRC at 30% reduction. further increanse
of reduction had no effect on hardness of spacinins dafcrmed at 550 !
or 750C, but hardness of specimens deformed at 900C drapped baginning
with a reduction of 60%, and at 97% reduction amounted to 60,5 HRC, | . —
the hardness of conventionally hardened 8 eals mhts_heane,:haﬁ'aﬁ
_reductions over 60% tha xgg:xgta;ltzacggg?&mmedipteli follows de= :
formation, The width 6f (110) lime in e-ray diffraction patterns de=
creased with reduction for all tha deformation timperatures. .This e
could be explained only by excruaion'oﬁ:the'carbpn atoms cut of salid:
solution in the form of carbfdas, whlch:waS'comfirmed-by,alecktoui
microgcopy. . Tests with specimens quenched with sone delay affatT

de formation showed that in apecimens deformed gt 900C with 600, re~=
duction racrystallization (manifested by the hardness drop) buapgiad
5 geé after deformation snd widening of (110)'Eiﬂe;tﬁd;c&ting?&he;
dissclution of extruded carbldes 2 sec after déformation. Thea lat~
,tet.ptoceaa,iq,éqmple:e¢'ln 3 sec and the fQEmeﬂ»in3§Asec;‘:hnghatd-ai

RO
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ness drops to 60.5 HRC., In gpecimens deformed at 750C with reidite=
tions of 90 or 60%, the recrystallization begine 30 and, 50 min, ve+ |
spectively, after ideformatiom, tn the VTI=-Llitftanium*alloy sub~ .
jacted to HTTMT at 830C, the (011) iine of a-phase bjdodes widse
- | with L{ncreasing raeduction but returng ' to Lto ordglinalkiwidth 10 see,

| after deformation. To obtain the nmaximum strengthening effect from

| HTTHY, the deformation process and the time betwden doformation and
quenching must be reduced to..armininim. = Orig. atk. huas 9 Eigures.
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CCESSION NR: AP5UG2 §/0128/65/400/001/1033/0038 .,
 AUTHOR: Gulyayev, A.P.; Nikitin, V.N. o - S 3:;; ' T
TITLE: Influence of caz-bonf- (sﬂicoz;}—and nmgmegg on the embrittidment tendency of SRR
steel and.ir_:_g_r_l_ﬂ ‘ v :

SOURCE: Mémﬂcvedéniya i.termicheskaya obrabotka metatiov, 3. L, 1{3!?)5-, 33#38_ R
| TOPIC TAGS: steel embrittlement, iron emﬁri‘tt'l'emiehé,j silicon b:rﬂwleneé:g,' carhon I =
brittleness, manganese brittleness, britle failure, impact toughness; cold brittleness:

1. threshold

i

e, +

ABSTRACT: The pufpose of this work was te Jetermine the cold Hriitienese threshold:” e

in low-carbon steeliind iron due to G, Si or Mr additions. As a criferion;, the guthors. i

used the percentage of the viscous and brittle components causing the break. Since

crystalline break is the result of briftieness, while fibrous breal i9 the regult of

viscosity, the proportion of their areas in the break can be used 28 a critprion. Ingoty i

were forged into billets and the latter volied into 12 mm thick plates from which . _ i
:
H

gamples were cul 2CL0ss the direction of rolling, anncaled and subjected to tensile and

impact beuding togta ) VIt was found that the influence of the three clements (C, Bi and Mo}

c g}x th/e britileness threshold ig different. St strengthens steel but increases the threghold.
ard /D i e e e e .
e R
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" of cold ﬁrittleness. 7 Ko algo improves the sfeel _strejngtﬁ‘; but Idwdé's;%mé t,%'w'q&;hbld of i )
cold brittteness. € is the most energetie strengthening agent. Hai inereased [E N
ol nesa,ﬁmlthough it tg atill high under conditions of 1

content impairs the

vigcous destruction (> gkg/cm™}. The cald brittleness threshold is not affected by

carbon addition. Therefore C can he uged gtrengthening agent fn low attoy S

ateel up to an acceptable level ofweldabillty.\* All of the above applias oaly to gteels . i
lnd is not fo be applied to steele with an npnealed ; F ;

with a ferrite-periite gtructur
6 figures and % tables.

martensite structure. Orig. art. has
 ASSOCIATION: ’TsNHChERME‘T
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AUTHOR: Gulyayev, A. P.; Nikitin, V. K.

T T e TR R i e e

TITLE: Comparison of various nechods for detatntinat.ion of sr.ei.l
resistance to brittle fracturs (4 o S .

SOURCE: Zavodskaya laboratoriya, v. 31. no. 1.., 1965 88-9&

TOPIC TACS: steel, low alloy steel, steel b:tuule fmilure, bx%tcle s
fatlure suscep:ibility/lBGZAF éteel D o ; ; ~

ABSTRACT: 1In an attempt to Eind a reliable mel.hod amd critertun lot
determining the susceptibility of steels to hrtttle ‘fracture, specimess
of 18G2AF low alloy steel (0.19%7 C, 1.72%7 Ma, 0.38% §i, 0,17% W) havg
been tested in following conditionss: G——hot roll ed, :Sl--annealed at
900C and air cooled, P-—annealed at 1200C and air cocrled and lU=~water
quenched from 900C and tempered at 680C for 1 hu, Tho structure of
specimens differed depending upon heat treatmeni but’ strength aand.
ductility were of the same order: tensile sBtratigth 55-—s3 kg/um?,
‘elongation 15-~18%, and reduction of a¥ea 37-—48%, Wocched and
unnotched s pecimens in vavrious shapes: ani

Cord 1/2
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" gizes were subjected to tensile and bend tests at tefiperatures ranging
{rom +20 te -70C. ‘Widely scattered test results indicated conclupively
that the sugceptibility to brittle fractura cannot bu evaluated oir the
basis of mechanical properties. Only the structure of the fracture,
{.e., whether it is crystalline or fibrous, can'garve .as indfcatipon
of this susceptibility. Of all the tests used, the impact bend ‘test :
of notched specimens is the most rigide. Orig. sre. hasz 3 tables and .
7 figures. ' : » R RN § 9D B
ASSOCIATION: Tsentral’ nyy"nauchno-isaIedovace‘lif‘skiyl' instituf chernoy
metaliurgifi im. I. P. Bardina (Central scientiflec Repearch ‘Ingtitute

of Ferrous Hetal 1urgy)
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* {AUTHOR: _Gulyayev, A. P.; Kashnikova, M, L.

TITLE: The effect of preliminary plastic defarmation on the: decquposition of
austenite , ‘- o s l o . . ,

! ) }B o : . ) c o }g

- 'SOURCE: Fizika metdllov { metallovedeniye, v. 19, no..1, 1965, 135-158 IR

{TOPIC TAGS: plastic deformation, cold deformation, phase reirystdliization, nug-
tenite decomposition, éupercooled austenite, dilatometric teht, autectoid steel,
fiitrous bath, hot draw{rg, steel 40 RhiMA, steel 6082,fste¢IiShKh§§“( N

: , i . H » K€ S i
ABSTRACT:. The purpose of this investigation was to study thp effact of preliminaiy
" iplastic deformation on the decomposition of supercooled austénite by the use of a
juniversal-type dilatometer. Preliminary tests (designed to deteraine the,haydnesp
jof: tempered steel) established that the time required for the complete "austenizai :
| tfon" (carbide dissolution) of a dilatometric sample at a given tdmperature 14 1.h-1 -
2 minutes, In some brands of steel (40 KhKMA and 60S2) tha gprelininary deformatien
- !does not affect the hardness, during or after the Lemperingi‘hroceds, at any tempel~" "
. iature up to 500-600CG. In others, such as steei Shkh15; preliminaty deformation @ :
{énc;easej the hardness. . The test results do not justify the' assumption that . | =
ciCard 1f20 L B S TR T NS IR
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. preliminary plastic deformation produces stz\ble atruct.utal i Lect.«- thaL pnrsiu,
.even when the metal is heated to an austenitic state, ox, Li the defects redain

‘after the austenization, that they’ do not affect the kim.t.ic'u of  Lhe adstenite de-
‘composition in the perlitic and intermediate» _tegi(»ns. ()rigu art. has.‘ % figures.
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lamor:  Gulyayev, A: Pes Fe 1'dgandle_g_b. G} Savkina, A

’f‘?.., 3

. Y T

austenitic and farritic st.hmle% st'eexls -\ p
‘ !

PO i

§T]:'L‘LE‘: En\bmttle'rant of 'Fet"!."lt].(‘.-

!etallovedemje i temicheskaya obvahotka meta:) lov, no. 3 1965, !41-!64 {
| T
TOPIC TAGS: phase analysis, matal va%, _ JMthess 'lf' m.-temta 1
3 : i
ABSTKACT: The authorséstudled the influence of varioys fa.M.c\rs c:m the cnbr‘lmlwnenﬁ ‘
kmetlcs of steels wid 21% Cr containing 0, 2, %, 6% nickelt X' DO‘CnZJ. [¢. ous Cy |
o titaniuml; 00KR21T' [0.04% C, Ti= 6 (5 C)1; 1h2ll 10,18 &, no tiTaniunl; th"»z#z, :
'1[0 1% C, Ti=5X *x(% C)l. Pseudobmar'y phase diagrams were nlntte«i for the arloys
Fe—Cr(zl%)-Nz d Te-Cr(21%)-Hi-Ti o the basis of a study mf tha phase compcw:zdcrx.,
gw‘hese‘@f prams, the authors 5 adohted two hardening temparaturas producing i
fernt:.c and fermtxc—austem.tic states respectively, and the tendsmcy t towarid em- “
brittlement was studied in these two statas. The influenca of tdmperaturs ahd ten
pering time on the impact stmng‘ch and magnetic gaturation of thd mtesls wis iwaw&
i

- [tigated. The embrittle:rent kinetics of the gteels ghowed that ﬁn the embrittlement
process: . (a) ppdering takes place at f&SO—SOﬂ"C which cimm;npmam at 550°C amd L‘Jove,(‘f“‘:

WS ...»_._.—-.__.._.
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| and (b) separation occurs at higher temperatures (above 500-j§55_0°c7)i_.;§ These proces
steels, the developuent of biitt

?ldevelop in the fermitic phase. In the two-phase : 1o :
| £2ilure may be promoted also by the martensite- transformatian during the coaling’|

| austenite depleted of alloying eleme :

G
. R DTN .
- Z.T__Tu_‘mﬁ, I :

nts when any phases are Fepardted during em- )
d for long soaking. perials .d\i:i'ipg'tempeljilhg may |

ipering. The a*y transition cbserve ‘
also affe_ct,i:h;_e impace strepgtlﬁ".i Orig. art. hasll fi.gums‘ andf?t» table.
ASSOCIATION: _TsNLIChermet v o e B o
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Fffect of rare-earth metals on the properties of AOKh, LOKhR, and

t 1 steels., Sbor. trud. TSNIICHM no.393:5-15 165,
4LOKhNR structural s . (MR 18:7)
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AUTHOR: Gulyayev, A. P., Novikova, Ye. K.‘ o ;;:5 i; - =5

,'i

TITLE: Effect of rare earth metals gnd boron on the pvoppvtmes of hxgh allay struc- :
_{tural steel\ ) oo o i P P

‘SOURCE: Hoscow. Tsentral'nyy nauchnu-dssledovatel‘Bkiy imt“ut uhumay mﬂta‘tluvlri
:Sbornik trudov, no. 39, 1965, SpetSLal‘nyye stall 1 splavy” (hpecial ‘steels and dl~
loys), 16-23 : : i .

TOPIC TAGS: alloy steel, metal mechanical propnrty, 1mpact WUsistaﬂce, metallo-

graphic examxnationziheat treatmegx gf ‘ o g.‘ : _: ; ,§_ L
ABSTRACT: Three steels, 18KhNVA, J.Sl(hGNIll, and 15KhGHCh- Were. <'ompa:vd ol the laama, i
‘of mechanical propprtles, and esp}jcxally impact strength at Low Mmperatums.-,
.lBKhNVA steel had the highest Ni’dontent (4.4%) campared te the other two (L. QO%)
‘The effect of small additions of vare earth maetals and boren on tht, propet'tru of .
the substitute steel 1SKhGNM were determined. Tensile propepties wire me@téum*o as a.

function of tempering temperature, while the tendency to britile fractureltras da~ -

duced from 1mpact tests at low temperatures; for the nost bvlftle cnndltion. Gralq S

- iCad 12
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sizes for austenitizing temperatures anging from 850-12009C; were ‘determined by tvo| gl
separate techniques and were tabulat d for all of the steelsi ; x
chapacteristic mechanical properties\‘a%}:‘ grain growth tendencf“{i;s Wil - observed hetweer
18KhHVA and 15KnGHY steels. These same steels, at_tem er-ingi‘}exf{b;r&tures of 200°L,

. No ldf.£ference In |

have almost identical thresholds of cold brittleness, while aftdy timpering at $50
and 650°C this limit is lower for 18KhHVA. The impact trenzth o LBKINVA floln sl
tempering temperatures is somewhat lower than for LSKnG:iH, acause of the higher
_jgtrength of 1BKhNVA, Additional alloying of 15KhGKM stzel with yare earth netals .
,ﬂ(o.l%) proved inaffective, eince the properties of this stedl werd left unchanged.
Boron lowers impact strength and increases transition tampepature gomewhat when dom=
pared to steel without boron, Orig. art. has:. 6. figures, 4 ‘tables. . !

[
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“|AUTHOR: Bazbakov,. A. A.; Gulyayev, A. P.; Zhadan, 'I'. A., “ufurlov, I),. 6. :‘3'; RN ’
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TITLE: Some propertles of austenitic Cr~N1 stainless steels ‘% f;: ; L f i

SOURCE: Moscow. Tsentral'nyy nauchno-iss 1edovatel'sk:.y institut chnmoy meta*lurgh.
Sbornik trudov, no. 43, petsial'nyye gtall 1 8p 1av (;‘recial gteels amf "'i" A

loys), 73-80

i

TOPIC TAGS:  stainless steel, cold deformatmn, cold wopkmg;, lheat xtx'eatment,

- \Nmetallographic examination, metal mechanical property, mar-t:em‘ itic twansfomati J,
- lcorrosion re51stance, impact strength . S i : !

ABSTRACT: The goal of this work was to study the properties uf some austenltxc :
stainless steels used in the chemica 1ndu~»ry¢j Twenty-flve siteeld viere used in the
investigation, containmg 17-19% Cri12-16% Niy 0.04-0, 06% € drith mlnor alloying |
additions of Mo, Cu, W, Wy, and Si. Representative microstrictured of ‘the heal-

treated steels are given after (a) quenching from 1080°C in water, and (b) quanchmg

plts a supplementary stabilization anneal at 620°C-for 10 hs {air eeol). The slriies .o
tures were all austenitic, however, after treatment (b) the mm‘evialu displujati pr‘ﬁ—- -
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nounced segregation of carbides and carbonitrides. - Also the, grain: pizes of tha i
various steels differed depending on the alloying g¢lements updid. By using magnetic |
'neasurements, relative amounts of martensitic ph«}é~ were deteifiined by the aplde- L
Imetric method of Akulova. Only after de format ion\ht low temptiratures. (-70°é‘5 is the
!amcaunt of martensite significant (20-Gu%), while only one stfaigzl_,__gjgfh].BNlogl as as- ;
much as 3% martensite after def rmation at +50°C. Mechanical| properties tfor all of t
the steels are given in tabulaéfom for both heat freatments,fias Well aé for tem~' |
pering done at 350 and 500°C. \‘Impact strengths are given bc:t_’:_n'befqmg@nd after tei-
pering. The tendency of the stezls Toward intercrystallin CRTTOSHoM ependinjy on
heat treatment was studied. Standard tests (GOST _6032-52) o made on strips of -
|material, which were boiled in water for 24 to 48 hrs. au%i then bent. Interdrystal-
line corrosion was indicated Wy the appearance of eracks\in the bend., This teist |
ishowed that steels without Tiland Nb Bdditions display tendérgies to {ntercrystal-

line corrosion in wide tempering Intervals, for all conditiong, Orig. art. has: 1 I

figure, 3 tables. : ’ ‘ } L
ASSOCIATION: none ’ : o ih v H 1
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Possibllity of replacing nickel by manganese in two-phase stainless
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. G SR
TITLE: Recrystalllzatlgg/of austenite. durlng ausform‘ng}ﬁ R SRR
~SOURCE: ~Hoscow. Tsentral‘ nyy nauchno-issledovatel'sxiy i iggg}gut thrnoy metalur—?';zf

| gii. Sbornik trudov, no. 39, 1965, Spetgial'nyye stali i splavy (Speczal steels o
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TOPIC TAGS: alloy steel, martenSLtlc transformatlon, heat Preatmﬁr , hot worklng ‘
mecham.cal property, recrystallizatign, metallcgrapluc e;«ammatmrx, netal aubformina :

ABSTRAC““ Work was done on SOKj};{_uti]steel conf/inmg. 0“-‘{. C, 1. 5%1 C.r‘, 4% HJ. qnd
0.31% Ho. Wedge. shaped sampies were deformediat 900, 750, and 5500¢. - By using
‘such shapes various degrees of deformation could be accomp]iﬂl*ed an fone sa.mple ‘
Microstructures were studied in the processed samples, while the af fects of .u:xcre«s-'«
ing deformation showed up in a decrease in grain size, and g,\; meralized grain e-lcm' L

gatlon. This vesulted in a finer distribution of martensltiy crys t4ls upon «:henc!lw o

4l | ing from the austenite. Hardness PSB found to increase :.hax*p]y (t:o 63 R, ) wxih v
) i
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AUTHOR ~ Gulyayev, A. P.; Fathnay A. H., Gudkov, i-. I. (
TITLE: Effect of heat treatmentfgon the cold britt LenesJ of (IGNS s‘tecl

-ISOURCE: Moscow. Tsentral'nyy nauchno-issledovatel'sk;y inst?tut chernoy metallurglb
Sbornik trudov, no. 39, 1965, Speta;al'nyye ata)i L splavy (‘ipecial pteels ax:d al-« '
loys), 228-232 : ; .

ITOPIC TAGS: alloy steel, heat treatment, embrittlement, tretallogmphlc examinatmn,
martensitic tvansformation, impact. testmg, metal mechanical_’pvoperty, low mmpera- :
ture research : T

ABSTRACT: - The effect of low temperatures on the bm.ttle behwiov pf 06M3 stuel was |
studied, by varying the structure and using impact transitwn result:ts as a c‘vi.tevion
of brittleness. . Four heats were made by two sepany.‘e meltmg proccssses, usiug an j
electric furnace and a converter. Plates of 5 an 10 mm thickness were heat treated -
- |by quenching and tempering. Kechanical nrcperties“:eve determined for r lampena-
|ture and -183°C, as a function of tempering temperature. chvostrtmtums'; of the ! i
steel are given for the nomalized and tempered candztions. In tlus nomalimd state,

AR
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_ lthe structure consists of ferrite with some pearlite at the grain boundaries. . Af-i
ter quenching the structure is typically martensitic, and tempering dbove 6009C re< . - °
" lsults in reformation. of ferrite with carbide distributions artund grain boundales: |

A series of impact transition curves (down to -183°C) ave shotn for tempering in the
300-660°C range. Besides these, curves are plotted for the pircentage of brittle
fracture in the impact samples. Cold brittleness in the steels tested depends on |
heat treatment, the highest tramsition temperature (worst canflition) occurring for: | .
the normalized state. The lowest transiticn temperaturd vcduid fon wanples ghdnched
and tempered at 500-6409C, For these two states, the remaining mechdnical prope-!
ties at room temperature are identical. Orig. art. has: § flgured, 1 table.. =
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' TITLE:
| SOURCE: AN SSSR. Izvestiya. Metally, no.
FTOPIC TAGS:
! containing alloy,
| OKh'340MDTYu alloy
{
!ABSTRACT:
| chromium-nickel base age-hardenable
%ance in sulfuric acid has been investigated.
| L4—17 Cr, 39—42 Ni,
| forged at 1160C into bars.
air cooled, and some were annealed
wvere aged without annealing.
anncaling had a significantly
aged after annealing.
aging for 5 hr.
characteristics with a satisfactory ductility

The feasibility of improving

After forging was

higher strength

|
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T SQURCE CODE:

Effect of plastic deformation on the properties of OKhNAOMDTYu (EP543) alloy
6, 1966, 63-67

chromium nickel molybdenum alloy,
aluminum containing alloy, alloy thermomechanical treatment/

the mechanical properties of OKhNAOMDTYu(EP543
alloy while preserving its high corrosion
4.5—5.0 Mo, 2.5—3.2 Ti.

at 1060C and aged at 760¢ for 5 to 15 hr; others
Mechanical tests

In both cases, a higher notch toughness was
Aging of as-forged alloy at 600—630C for 5 hr produced high

CIA-RD?86-00513R000617320010-1
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(Moscow) ; Ustimenko, M. Yu. (Moscow)

copper containing alloy, titanium

resist="
Alloy inpots containing (%) 0.06C,
07—1.2 Al, and 2.7—3.3 Cu were
ccmpleted at about 900C, the bars were

showed that the specimens aged without
but a lower ductility than the specimens
achieved with

strergh -
!
|
i

and toughness (see Fig. 1), The
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strenpth characteristics first increased sharply with increased reduction in defor-
! mation; remained high, and changed only slightly with reductions greater than- :
10—20%. However, the ductility characteristics and impact toughness decreased !
while in the alloy aged in the annealed condition, the characteristics of duccflicy
did not depend on reduction. The corrosion rate of OKhN4OMDTYu alloy in 10—60%
sulfuric acid solutions did not exceed 0.16 g/m’:hr regardless of the heat treatment
conditions and reduction. N. N. Geveling participated in the work. Orig. art. has:
4 figures and 2 tables. . .

SUB CODE: 13, 11/ SUBM DATE: 13May66/ ORIG REF: 002/ ATD PRESS: 5108
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TITLE: FEffect of nickel on the mechanical properties and nil- ductility transition
temperature of low-carbon steels ‘(
bon SLeels ..

. SOURCE: Mectallovedeniye i termicheskaya obrabotka metallov, mo. 10, 1966, 34-39 and
appropriate insert facinpg p. 33 ' .

N 3 oL ’t'é.c,tl_
- TOPIC TAGS: cryogenicssteel, nickel steel, low carbon stecl, sta=i property il
:1ﬁﬁ3EKﬁtﬁ?:GFﬂﬂﬁitinnﬁ—ailaduﬁ#ﬁ%ﬁ%y—&fenakb%e&-tempcrﬂﬁﬁie

ABSTRACT: Since chromium-nickel stainless steels suitable for cryopenic applications
are very expensive, an attempt has been made to determine what nickel content would
ensure a sufficiently low temperatuve of transition to brittle behavior (NDT tempera-—|
ture). Several heats of a low-carbon steel (0.02—0.05% carbon) containing
from 0.12 to 9.1% nickel were tested. It was found that at contents of up to
5—7%, every 1% nickel lowers the NDT temperature by 20C. TFurther increases in —
nickel content have little or no effect on NDT temperature. Nickel also improves the ;
strenpth characteristics. For instance, with nickel content increased from O to 97.é
the yield strength increased from 30 to 60 kg/mm? at +20C, and from 75 to 100 kg/mm® |
at -196C. The notch toughness was found to be satisfactory (8 kgm/cmz) with a nickel!
|

| Card 112 UDC: 620.17:669.15'26-194.536.43 .
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© ONOA steel (0.06% max carbon, 6—7% nickel, 0.45—0.60% munganese, 0.17—0.37%

| SUB CODE: 11/ SUBM DATE: none/ ORIG REF: 005/ OTH REF: 006/ ATD PRESS: 5105 |

' 20 kgm/cm?, and NDT temperature -180C.!" ON9A steel (0.06% max carbon, 8.5—9.5%
" nickel, 0.45—0.60% manganese, 0.17—0.37% silicon, 0.02% max sulfur, and 0.02%

Hik

1 09996-67 U L
ACC NR:  AP6035951 =

e
’

content of at least 6%. Therefore, the use of steel with 9% nickel is justified oniy
in cases where the notch toughness of steel with 67 nickel is insufficient. The first
experimental heats of stecls containing 6 and 97 nickel melted and processed by the
Voqugrng&pqsgxy_Qggyghgf Plant are being tested under operational conditions.

silicon, 0.02% max sulfur, and 0.02% max phosphorus) has the following puaranteed
minimum values of mechanical properties: yleld streapth 4547 kp/mm?, tensile
strength 50—55 kp/mm2, elongation 30—32%, reduction of area 70—75%, notch toughness

|
max phosphorus) has the following guaranteed minimum values of mechanical properties:
yield strength 58—60 ke/mm?, tensile strength 65—68 kg/mm?, elongation 28—30%,

reduction of area 70—80%, notch toughness 25 kgm/cmz, and NDT temperature -180C.
Orig. art. has: 5 figures and 3 tables.
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ORa:  Moscow Institute of Chemical Machinery (Moskovskiy imstitut khimicheskogo
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1

TITLE: Study of notch toughness in austenitic steels at low temperatures

i
|
'SOURCE: Mctallovedeniye 1 termicheskaya obrabotka metallov, mno. 10, 1966, 45-47 ;
: - V4 . - i
: Lo N —— Z\, ./_‘,é,\: .-\r[,L\J i
TOPIC TAGS: low temperaturcA ausfcnitic steel, steel hatcheteushne J /Kh18N10T steel,
Kal7N13M3T steel ' !
a ¥4 ) :
' ABSTFACT: Specimens of Knhl8N10T and Kh17N13M3T steels, annealed at 1050C and water i
quenched, have been tested for notch toupimess-at temperatures from +20 to -196C. It wasi
found that though neither steel contained martensite after annealing and quenching, i
i

i

|

some martensite was found in fractured specimens in the notch-adjacent area. This
_martensite was formed under the cffect of deformation. It began to form in Kb18N1CT
"steel at about +20C and in Kh17N13M3T steecl at about -100C. The notch toughness of
"EH17NLZMAT steel first drops with decreased temperature to a minimum of about S
119 kgm/cm? at -100C and then begins to increase, while that of Khl1BN1OT steel 1ncreaseq
_with decreasing temperature to maximum of 22—38 mkp/cm? (depending on the specimen ;
}typc) at about -100C, and then begins to drop. It was established that if austenite —
" doecs not transform during impact tests, the notch toughness decreases steadily with i
: |

+

! Cord 1/2

uncC: 669.14.018.298.8:620.163.4 -
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ftcmperature decreases. The formation of martensite during testing increases the work |
i required for crack initiation, but reduces the work for Egggk*pgggggagion.f.ln this

! case, the curve of the temperature dependence of the notch toughness has a maximum. ;
‘Orig. art. has: 4 figures.

'SUB CODE: 11/ SUBM DATE: none/ ATD PRESS: 5105
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'PITLE:  Investigation of tho 9599953393 of stool;pxﬁqﬁggygjlhm_ff

L SOURSE:  Moscow. Tsentrallnyy nauchno-isslodovatel!skiy ingtitut chernoy metallurgii.
| Sornik trudov, no. L6, 1966. Spotsial'nyye stali i splavy (Specinl steols and
“alloys), 67-75 ot

' %0PIC TAGS: alloy steel, nickel steel, chromium stoel, steel / OKh1l8GON2T steol
V2l n ‘f . -
ABSTRACT: The effect of_ggf éﬂj and ﬁ£ on the structure and proporties of steel
OKLOGEN2T was investigabed. Two specimens were studied, representing the ferrite
and austenita rogion limits in the steel, respoectively, The investigation supplements !
‘the resulta of A. P. Gulyayev and T. A. Zhadan (Sob., trucov TsNIIChM, Spotsial'nyye
i stali i splavy, vyp. 39, Izd. Metallurgiya, 1965, s. 10%). " The phase composition,
tho usual mechanical properties, and the magnetic gsaburation of the stoal wore !
| determined as a function of tho thermal troatment and .dogree of deformation of uhe
| latter. The experimental results are prosentod graphically (seo Fig. 1). It was
i found that the mechanical properties of the stoel wore almost indopondont of tho

. phasa composition in the composition range of 25--30% .O(»phase. Embrittlement

l Card 1/2 . Aij'
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SL09980-07 - A ,
ACC NR: AT6026551 e N
R _ co o
© 100 - : . e
quenciirg W0 Fig. 1. Change in the amount of the
1 . . '0<fphgbofas a function of tho aging
R temperature. Solid points: ferrTitu-
g liko pihase; open circles: austenite- ;
? ‘a | -like phage. '
a R
¥ ] : . e :
g Jax. 400 300 600 100 800 Jox 400 500 600 100 6N ST

aging temperaiuro . . NI |

\ bacomes most intensive at €00--700C. The tendency towards intercrystalline corrosion .
was observed for stecls containing more than 85% oY the -phase., Thse following
composition for the steel is recommended: ¢ 0:08%C, K 0.85 81, 17--19% Cr,

. 1=-9% Mn, 2,1--2,8% Ni, and 0,3--0.5 % Ti. \Drig. art, has: 1 table and 10 graphs.
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TOPIC TAGS: alloy, stool, chromium stael, nickel Suoal molybdonum steol,
: motallurgic research

?ITLE: Influence of carbon content on the cold-shortness threshold of structural
st " 4

u Moscow. Tsentral'nyy nanchno—masledovatol‘sk¢y 1nJu1tut chornoy _
meta 1u1g11. ooornlk trudov, no. L6, 1966. bpﬂbal&l'ﬂYYU stali 1 splavy (Special i
by

‘ e

;
ABSTILCT: The offoct of the carbon contvent on the cold-shortness threshold of ;

ciwomium~-nickel-molybdenum stesl was invesblgated._~Lne specimens were quenched and
subsequenbly annealed in two stages to hardness Hif = 20--25 and HiC = 30--35 !

rospectively. The cold-shortness threshold was detormined in terms of the Iracvion
of the tritule component in the fracturs of the gpecimen. The cold-shortness threshe !
old temperature was taken as the temperature at which the fracture contained 10 wd i

i

ili

|_Card 1/2 14

! G5 of the brittle component respectively. Tho oxperimental. results are presonted
shs and tables (gsee Fige 1). It was fousd taab an increass in the carbon
- convent in Cr-Ni-Mo steel leads to an increase of the cold-shortnoss throshoic. Zie
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SOURCE: Ref. zh, Mashinostr mat konstr i raschet detal. mash. Gidropr,
Abs. 7. 48.89

AUTHOR: Gulyayev, A, P.; Zelenova, Z, P,

'TITLE: Study of resistance of austenitic steels to cavitation l4’

; "‘: REF SOURCE: Sb. Kavitats. i gidroabrazivn. stoykost' met. v gidroturbinakh.
: M., Mashinostroyeniye, 1965, 71-74

~-_ _TOPIC TAGS: steel, austenitic steel,stainless steel, cavitation resistance,
martensite, magnetostriction oscillator

ABSTRACT: The effect of austenite transformation to martensite on the cavita- -
tion resistance '-f stainless steel samples was studied, using a magnetostriction
oscillator. It is pointed out-that due to the effect of cavitation in steels with
unstable austenite martensite forms which increases the wear resistance of the
steel. To decrease the stability of austenite in 0. 2Kh19N9T and 0. 4Kh19N9T ,4
steels and at the same time to increase their cavitation resih?;nce, it is suggesated

that the nickel content be peduced from 8—9% to 7—8%. Orig. art. has:a
bibliography of 3 refer items. [Translation of abstract AM
Card 111 hs SO £ 15'?6 8. (R, o s oS30, 103. 16 [AM]
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"TITLE: Development of n1é,h-strem.ath corrosion-resistant 7 ‘
e e A |

1

I

SOURCE: AN SS3R. Izvestiya. Metally, no. D, 1966, 1o<-106

JRort GASE Aoy, CHEOmwen BASE HL0Y, Aflf‘"f £ P,'(,):){',?;f(”/,
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ABSTRACT: 01(1123ﬂ28 13037 ( [()ﬁ)’.,t@ﬂl hoo adegurte corrvasicn regis ) banoo ’:1 qj;ilf; :Cl :
acid at temperé.b11res up to 80C but its low strength Limits its usr:'.; ‘; Tﬁ*}_ P_“gi;;a i
xxndusbrj Therefore, efforts have been made to develop an clloy :hi s :i n<S:7;éTnm—;
‘the necessary corrosion resistance with adequate streapth. ‘Q garies of AAC“iit:;:‘éa i
!nleEL—b&ae alloys additionally alloyed with, titaniun, niobinm, alup nn?; ZL r,mnicn 7 |
and copper were tested. On the basis of fperlwnntal findings,the new OKhILOVDTIV -

ialloy (Elevtrootal Plant designation DP h3)‘wao developed. The alloy containsg - 0.06

' : Tl3g! skely' b.5—6%
lcarbon 0.8% silicon, 0.8% manganese, F=17% chromium?!30—~42% nic o

nolybdenum, 0.7—12% aluminum and 2 7——;.3 copper. The alloy is urﬂ—hqzuvnnble. nL1q1<
solution-heat treated and aged at 700—800C has the following minimun velues of %
ll Card _1/2 upc:  669.018.8 .
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[ ACC NR: Ap6031719 /E

lnecnumuﬂ propcrtlmz tensile Fr«‘n_(:Lh 100 .[v/rur , flf'l'[ z*rz. i Jri“ H/rmwrin lo ool
Eolonmtlon 10%, coy ared to 50——55 kg,/mm , 20—29 :w/mm s nn(i 0 —35 for b );o) .;\,n
i'me corrosion rate\ bf the new alloy in sulfuric_acid at concent rations :p[to' ! L :n:l

' tempcratures up to S0C is approximately 0.1 g/m%/hr. Orig. art. has: igures J[;zn]
.;3 tables.

'SUB CODE: 11/ SUBM DATE: 10Mar66/ ORIG REF: 007/ ATD PRE3S: 5090

z
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SOURCE COLE: UR/0133/66/000/005/0L61/046,

74 i
AUTHORS: Gulyayev, A. P,; Anuchkin, M, P.; Georgiyev, M. N.; Dogadayeva, V. A, *’{(!
— =

—

ORG: All-Union Scientific Research Inatitute for the Production of Pipe Mains =
(Vsesoyuznyy n.-i. instijut po stroltel'stvu magistral'!nykh truboprovodov); TsNIIChM

TITLE: A study of the cold shortness of heat-treated steels for pipe manufacture

| SOURCE: Stal', no. 5, 1966, 461-464 !

1

g TOPIC TiGS: steel pipe, steel proporty, steol temporing, steol testing / 17GS steel,

I 14GY steecl e /

; ABSTRACT: The effectiveness of heat troating steels 17GS and 14GN to increase their

| resistance to cold shortness was tested, Steol 17GS was produced in ‘the Gherepovetls

| Metallurgical Plant (Cherepovetskiy metallurgicheskiy zavod); steol 14GN was produced

T in tho Orsk-inalilovskiy Hetallurgical Combine (Orsko-Khalilovskiy motallurgicheskiy !
kombinat). Their respoctive elemental compositions are:

c st Mn K Cr i

7G5S 009 043 1,35 0,36 c
HGH 0,16 031 L 0,50 0.16 !
5 P 0y H, N; ;

17GS 0.014 0,00 0,003 0,0004 0,003 o
14GH 0,027  0.02 0,023 0.0007 0.005 ?
! i
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L5

a6 cav from the pipes wore heat troated and machined into spoeimens for
chinicol wesbting. Tho type of heat treatment is oxplained, Mechanical properiiss
“ha Swo materianls were tested for their change in respsct bo the bemperatira of !
o and the recsults of these tests ave, preseonted graphicslly. In ths tsnsion |
. method of i, 4. Kahn and E. A. Imfembo (The Welding Journal, 1950, v. 29,
wns applied, ﬁgstudy cf\igggg}kgfggggph'reveuled an almost
{50 bebwesn thié proporty upd tho crogs section width, The bLypo
formation\were invoaf"sahed and are shown for various tLem-

e

1o The microgtructurs 6f the tue steels at various typos of
photograpnically. The materials were further tested for Eheir

presonbed
2 at various heat treatments, with the results of the embrittlenont I'#
shown in a table, It is noted that steel 17GS is mosi resistant to en-
nt after being hardencd and bompered at G00C, and gteol LGN at 5000, Tem-
2o of =60 und —40C are, respectively, the lowsst to which the twe investigated.
tesls may be subjrcted, Orig. art, has: 9 {igures, 1 mlerophetograph, ami 1 tzble, .

S04

SUR uOin: .13,\1/&'1:131\1 DATE: none/ ORTG ReM: 001/ OTH REF: ©
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. AUTHOR1 zgzev, A P.; Yukalov, I.N.§ Fedorov, V.K.} !akhnina, 7. D.; Saparo7, K.;
Landa, A“.‘F‘:‘“""“’" Z 4

‘~A0RG= none’ o - : o 9

TITLE: Nonmagnetic iron. claas 40, No 180353

'SOURCE: Izobreteniya, promyehlennyye obraztsy, tovarnyye znaki, no. 7, 1966, 6

| TOPIC TAGS: cast iron, nickel containﬁ\g alloy

‘ABSTRAC'I’: A new nommgnet:lc cast iron‘ie proposed which has a reduced nickel
* content., Thia iron has the following chemical compog_ition {in %)a ' ,

. 2.7-3. L | i
6-8

Phosphorus 0 05-0.06 [
"chranium © 0edme2 "' i

yNickel .. 5;' Seb i

| Copper 200=2e5 B
B mgnasi\m N 0.1.-0.]1.. [ij

- SUB CODE: 11 / suau

. UDCs 669. 13,7 -
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L PO ST

GULYAYEV A., KORZHEV, V.,

Studying two zonal catalogs of the astronomical observatory of Yale Uni-
versity, Astron.zhur, 30 no.3:340-347 My-Je 'S3, (MLRA 6:5)

1. Gosudarstvennyy astronomicheskiy institut imeni P.K. Shternberga,
(Stars--Catalogs )
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ascentbo. stnre of the hl;f:‘:*llc:‘jm the Pol v rigsicn

of ¥ loscen (b vvatory duping 4

iyt thae »ordiod 109 0-310 5

[SE o, ot . . .
.08 ovnve U oin LY. Lomonosoav. Stete Aslro
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GULYAYEV, A.P.

;;sgﬁ,ep:;g‘“*’“'y ” :
e i Comparison of the catalog of right ascensions of atars in the

vicinity of the pole with the ¥X3, Astron, tsir, no.188:23-24
Ja 'S8, (MIRA 11:6)

1, Gosudarstvennyy astronomicheskiy institut im, P.K, Shternbergs.
(Stars--Catalogs)
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GULYAYRV, A.P.

ﬁethnds‘ for determining irregularitios of trunnions using as an
exarple the investigation of the Moscow meri?.“ilansgirclg‘ ri;éth
mary 1 14sh], Astron, shur, 35 no,1:148-156 Ja- .
sy in Toglish] (MIRA 1153)
1, Gosudarstvennyy astronomicheskiy institut im, P,X, Shternbergsa,
(Transit circle--Testing)
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S/075/61/000/011,/003,/028

ACO1/A101
AUTHOR: _Gulyayev, A.P
TITLE; The study of the system of FK3 star right ascensions in the circum-
polar region according to observations with the Moscow meridian
circle

PERIODICAL: Reterativnyy zhurnal. Astronomiya i Geodeziya, no. 11, 1961, 11,
abstract 11A99 ("Tr. ll4-y Astrometr. konferentsii SSSR, 1958", Mos-
cow-Ieningrad, AN SSSR, 1960, 116-120, Discuss. 120, Engl.summary)

TEXT: The author describes the method of observations and compilation of
the catalog for 99 FK3 circumpolar stars from observations conducted in 1955- 1956
with the GAISh meridian circle (cf, RZhAstr, 1961, 5A96). An investigation of
the system of the catalog obtained shows the presence of errors Angband A

of noticeable magnitude, The system of the catalog is close to N0 up to 59 in
respect to Aoog . The differences, catalog - FK3, of the AN,N values agree
well in phase with the errors of the FK3 catalog known from the other studies, in
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$/03%/61/000/011/003/028
The study of the system of FK3 star ... AOO1/A101

the zone +55° _ 75° which contained fundamental stars used In observations. The
graphs of differences, catalog - FK3 and catalog - FK3 Supp, are presented for
Ao, and [§cx,8 , as well as of differences FK3 - N30.

: ——
Kh, P. -_—

[Abstracter's note: Complete translation]

Card 2/2
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- GULYAYEV, A.P.

e

Catalog of the right ascensions of stars in the vieinity of
the pole, Soob,GAISH no.104:74-77 '61. (MIRA 15:3)
(3tars--Catalogs)

".”““ﬂ"”‘ mmnmnnmmrnn{l rn;n“mq 341 mT}EE‘. § I
e e
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CULYAYEV, A.P.
e
Determining right uscensions of stars in the vicinity of the pole
observed on the Moscow Repsold meridian circle in 1955-1956. Trudy
GAISH 30:104-158 ‘'€i. (MIRA 14:8)
(Transit circle) (Stars--Observations)
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PODOBED, Vladimir Vladimirovich; GULYAYEV, A.P., red.; B#UDNO, K.F.,
tekhn, red,

[Fundemental astrometry; determination of stellar coorinates]

Fundamental'naia astrometriia; opredelenie koordinat zvezd.

o —vo fiziko-matem. lit-ry, 1962. 340 p.
Moskva, Gos. izd-vo ’ o 5e)

(Astrometry)
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GULYAYEV, A.P,

“Additional observations of FKSZ stars from-f- 75° to the pole,
Trudy GAISH 31:128-130 '62. (MIRA 15:5)
(Stars~-Observations)
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Obaesvabion: of right ascenslong of the o, Vercur. and
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Sorb, GAISH nc,134:21-23 '44, FARNLE
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39
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ok -%Nﬂfmlgn ({%{I{-’O(g:)/EWA(fi)/T/E‘/IP(t.)/EWP(z)/EWP(b) En(c 1JP(c

© SOURCE: Metallovedeniye i termicheskaya obrabotka metallov, no. 8, 1965, 20-25

TOPIC TAGS: alloying, steel alloying, alloying limitation :
i
ABSTRACT: Alloying has no direct effect on the mechanical properties of steels ’
and alloys. In the case of steel, alloying affects the temperature of the criticai
points and the critical cooling rates and increases hardenability, but the mechanic
properties of structural steels{(0.60% max carbon) can be changed in a wide range
by changing only the carbon con{:ent and the tempering temperature, provided that
the specimen size ensures full hardening throughout the entire cross s cglioﬁ. !
! This was proved experimentally. More than 100 carbon and alloy steele?ﬁ nl‘l:a;ining
{ 0.10—0.60% carbon, 0—5.00% nickel, 0—3.00% chromium, and other elements were
melted under identical conditions;*ﬁustenitized to the same grain size of approx-
' imately 10, and quenched and textu‘pered at various temperatures. The obtained
: values of mechanical properties/of all the steels tested fall into a relatively

narrow band of natural scattering (see Fig. 1 of the Enclosure). Of course, as

i Card 1/‘"

TILE i??f?"(?%’ SUTETTE
FHITSEIERE N BT 33 53
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ACCESSION NR: AP5020706 e
the part or specimen cross section increases, alloylng becomes necessary to increase

" hardenability. 1In this case, however, excessive alloying brings no addltional

| benefits. These conclusions are based on tests under eonditions of uniaxial
stresses and low strain rates. If the effect of alloying is evaluated on the

: basis of susceptibility to brittle fracture, then it becomes apparent that excessive

. alloying has e detrimental effect. Alloying up to a certain degree reduces grain

" gize and improves hardenability and thus lowers the susceptlibility to brittle

¢ fracture., However, when the optimum degree of alloying is exceeded, the excess

' of slloying elements concentrates primarily at the grain boundaries where it increases

., the number of defects and promotes brittle fracture. In addition, alloying

| usually lowers the M_ point, which promotes microcrack format1on§£nd thus increases

i the susceptibility to brittle fracture.  Similar phenomena cen be observed in '

' stalnless, heat-resistent, and high-speed steels and alloys. There is always son

. optimum degree of alloying which brings the maximum improvement of certain

" characteristics, Further alloying in excess of this optimum has a detrimental ,

| effect. Orig. art. has: 3 figures and 2 tebles. {pv]

% ASSOCIATION: TsNIIChE .
| 7.(§

| i Card 2/”

T
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R JaJI l;ﬂ -C i Ha(u 121 HI iilz H Hl "'315 131 JUEL

. L 2525-66 .
{ ACCESSION NR: AP5020706

SUBMITTED: 00 ENCL: 01 SUB COIE:

NO REF SOV: 012 OTHER: 001 ATD Pmssf[/df

| Card 3/U
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; ACCESSION NR: AP5020706 ' ENCLOSURE: OL
| Tensile strength, L s aant ) - ) s 3
| yield strength, DT e T R A B e !
| kg/mn? NERD r/‘ i i

? “uf ) / - } ' !
; & - - J. o

o T |
: Reduction of g : -G T ’ !
| area, % ; e TN ‘

RN

! e |- | 3 '
; s AN - %T E
i - 17 1 4‘: Aln i
! A RN ;
i Notch toughness, i -}~ ey 41N |
| mkg/cm? B &% i

i
3 Fig. 1. Yield e{:rength, reduction of area, and .
i notch toughness, versus tensile strength

i Theory of alloying

\%
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ACC NR: APSO27702 SOURCE CODR: m11012~:n/55/ooo/ou/0009/0017
:: '/ (

AUTHOR: Gulyayev, A. P. .-

See.s R4

ORG: TeNLICHERMET ., <’

4,91 57
TITLE: Structural changes during the4ccmbined hot and cold working of steel snd
their effect on mechanical properties|'[Paper presented at the 4th Conference of
Metallographers of the Polish Academy of Sciences held in GI Gl.iwice in September 1965]

SOURCE: Metallovedeniye i termicheskaya obrabotka metallov, no. i1, 1965, 9-17 g;%;
and both sides of ifnsert between p. 24 and 25

TOPIC TAGS: cold working, heat treatment, work hardening, sustenite trunnfomtion.
carbide phase HTT

ABSTRACT: Combined hot and cold working, or thermomechanical tréﬂé&ené (T™T), refers
to treatment where hardening or some other change in properties is produced by the
combined effect of plastic deformation (work hardening)ﬂand phase (Btructural) transe
formations. Thia thermomechanical treatment may be Eivided into two classes: A) TMT
«of metals and alloys which undergo polyworphic transformations (ordinary steels and [—
Ti alloys); B) TMT of alloys which do not undergo polymorphic trausformations but
/contuin soluble excess phases -- certain austenitic steels,’ &i-baue heat resistant
alloys of the nimonic type, alloys based on refractory metais, etc. Class A is sub- |—

L.
E=AY

Card 172 UDC: 620.17:539,374:621,785
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L 964566 B
ACC NR: AP5027702 ,

divided into three types of TMT: deformation above recrystallization temperature
(ATMT), deformation below recrystallization! temperature (BIMI') and deformation prior
to transformation during heating « In the case of PTMT investigations showed
that preliminary deformation prior to hardening (by various techniques and to varying
degree) does not affect the behavior of supercooled austenite: the kinetics of the
decomposition of austenite remains the game. Moreover, following PIMY, X-ray line
width is greater than following conventional hardening, since deformation during
PIMT occurs in a-state, which does not contain C, and hence the deformation cannot
cause segregation of carbide phase. By contrast, deformatfon during ATMT and BIMT
leads to the segregation of C from austenite, although in the case of ATMT the auste-
nite 18 not supersaturated. Furthermore, PIMT is technically simpler to carry out
than ATMT and BIMT. The change in properties following TMT is produced by a number of
factors: reduction in grain size, pile-up of defects during deformation, and {n-
crease in temperature of martensitic transformation. The v riation in the amount of
residual austenite and the formation of disperse carbideiét}so are important factors.
The ultimate result is an increase in the strength and plasticity of the metal.

Orig. art. has: 13 figures, 4 tables.

SUB CODE: 11, 13/ SUEM DATE: none/ ORIC REF: 017/ OT™d REP: 005

Pl | | —

Card 2/2
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TACCESSION NR: AP5021979 T T T T yR/0286/65/00C/014/0042/0042
669,14.018.84 S
669.15'24'26'28-194

AUTHOR: Gulxgzev; A. P.; Zogova, Ye. V.; Posysayeva, L. 1.; Ustimenko, M. Y.

s x L e e

» TITLE: Iron-base alloy. Class 18, No. 172869 :

72N

"
SOURCE: Byulleten' izobreteniy i tovarnykh znakov, no. 14, 1965, 42 £ ’ i
. TOP1C.TAGS: alloy, iron alloy, nickel containing alloy, chromium containing alloy; ;
‘ titanium containing alloy, aluminum containing alloy, molybdenum containing alloy,
silicon containing alloy, copper containing alloy, munganege containing alloy

ABSTRACT: This Authoz Certificate introduces an iron-base alloy which, for incresased
| .corrosion resistance ‘;;oq;ain_s__q_.OQ:ZV max carbon, 35—-45% nickel %;—IQZV_chromiAum,»?_ :
) 3 titanium’;%.B——- 5% aluminum, 4-—8% molybdenum, 2-~4% copper; 0.5% max 27: -
silicon, and 0.8% max manganese. > 7 2 Y VA

ASSOCIATION: Tsentral'nyy nauchno-issledovatel'skiy institut chermoy metallurgid |

im I. P. Bardina (Central Scientific Research Institute of

Ferrous Metalluggy)y/
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Recrystallization of austenite during high-temperature thermo-
mechanical treatment, Fiz, met. i metalloved., 18 no.2:233-238
Ag "6l (MIRA 18:8)

1., TSentral'nyy nauchno-issledovatel!skiy institut chernoy metallurgii
imeni I . P-Bardinao
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GULYAYEV, A.P.; FEL'DGANDLER, E.G.; SAVKINA, L.Ya.

Embrittlement of ferritic austenitic and ferritic stainless
steels. Metalloved. i1 term, obr. met. no.3:4l-44 Mr ‘65.

(MIRA 18:10)
1. TSentral'nyy nauchno-issledovatel'skiy institut chernoy
metallurgii imeni I.P, Bardina.
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Structural changes during the thermomechanical treatment
of steels and its effect on their mechanical properties.
Metalloved. i term. obr, met, no,11:9-17 N '65,

(MIRA 18:12)
1. TSentral'nyy nauchno-issledovatel'skiy institut chernoy
metallurgii.
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ORG: Moscow Institute of Chemical Machine Building (Moskovskiy imstitut khimichea-/;'/)';
kogo mashinostroyeniya) AR =

TITLE: Intercrystalline corrosion of cartain austenitic stainless steels |4;

275) Vi
SOURCE: Metallovedeniye i termicheskaya obrabotka metallov, no. 12, 1965, 2-5, and
top half of insert facing p. 40, and both sides of insert batveen p. 24 and 25

TOPIC TAGS: intercrystalline corrosion, corrosion teet, stainless steel, austenite,
carbide

ABSTRACT: At 400-800°C processes causing proneness to intercrystalline corrosion
occur in austenitic stainless steels. Bain (Chemistry and Industry, 1932, v. S51) attrid
butes this to the depletion of Cr along grain boundaries, while Stickler and Vinckier
(Mem. scient. rev. metallurgie, 1963, v. 60, no.7-8) believe that this is caused by
the special alignment of carbides along grain boundaries and the difference in the
potentials of the carbide-austenite picro-pair, Accordingly, theae processas were in- —Q8
éreﬂ for four types of austenitic stainless steels:
BI943, EP212]°E1711)}Yand Kh18N10T.!| Bpecimens of these steels {90x20x4 wm) were water-
quencﬁea Trom 1050-1100°C and tempered at 500, 530, 600, 630, 700, 750 and 850°C for —NNEE
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boundaries was determined by s of lecal X-ray spectral analysis. Findinga: inten-
sive intercrystalline corrosion e‘%TSﬁs in EI943, EP212 and BI71L steels at 700°C
and in KhlBN1OT steel at 600°C. Proneness to intercrystallime corrosion ia caused

I by the segregation of carbide networks along Ez;:n boundarigs. The difference in

from 10 min to 1000 hr and subjzéted to corrosion tests. The Cr content at grain

electrochemical potentials between the networly of carbided) pud austenite constitutes
the motive power of intercrystalline fracture e volume of metal surrounding a car-
bide inclusion is subject to corrosion fracture. If the carbides are spaced suffi-
ciently far apart, these volumes will not be in mutual contact and hence there will
be no continuous penetration of the corrosion medium into the metul interioxr along
the grain boundaries: in such cases the ateel is not prone to intercrystalline cor~
rosion. In cases of a more aggressive medium, on the other hand, 2 larger volume of
metal around carbide inclusions is subject to corrosion. These volumes contact, and
this is accompanied by a continuous penetration of the corrxesion redium into the
metal interior along the grain boundaries: in such cases the steel is prone to inter-
crystalline corrosion. Further, no depletion of Cr from the boundaries of awstenite
grains has been found in steel prone to intercrystalline coxrosion. Orig. avt. has;

1 table, 6 [4] figures.

SUB CODE: 11, 13/ SUBM DATE: none/ ORIG REF: 003/ OTH REF: 002 i
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Ve Moskovskiy institut khimicheskogo mashinosiroysniya.
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AUTHOR: Georgiyeva, I. Ya.; Gul;%evI Ay Po . - 7. |
7G5 - - 455

ORG: Moscow Institute of Chemical Machine Building {Moskovskiy institut khimiche-
skogo mashinostroeniya) v, Sy

TITLE: Hardness of binary niobium alloys
\ ¥y, 53, ]
SOURCE: Fizika metallov i metallovedeniye, v. 20, no. 4, 1965, 592-596

TOPIC TAGS: alloy, binary niobium alloy, niobium containing alloy, vanadium con-
taining alloy, tantalum containing alloy, titanium containing alloy, zirconium con-.
taining alloy, molybdenum containing alloy, tungsten containing alloy

. _‘/&‘ 41 ":l‘ 1'\ 1‘) /\-1
ABSTRACT: The hardness of binary Nb alloys with_ .V, Ta, Ti, Zr, Mo, and W has been
investigated. A1l these alloys except 2r form a continuous series of solid solu-
tions which are stable at room temperature. Nb-Zr solid solutionsf&r s;able only
above 1000C. Alloys were homogenized in a vacuum of 151072 mm Hg 13 ”iemperatures
400—500" below the melting point. A content of 5~10 at% vanadium (atomic radius
1.36 A) was the most effective strengthener, followed closely by Mo and W (atomic
radii, 1.40 & and 1.42 X respectively). At a content higher than 10 at%, W has a
stronger effect than V. These elements decrease the lattice parameter of niobium

and create compression stresses (the atomic radius of Nb is 1.47 X). Te and T4,

Card 1/2 uDnc: 539.53:5h6.882_
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whose atomic radii  (1.46 and 1.45 X) are close to that of Nb, do not change the
lattice paraméter significantly and do not increase hardness. 2Zr (atomic radius
1.60 A) increases the lattice parameter, causes tension stresses in the lattice, and
increases the hardness, but to a lesser degree than does compression. With increasing
temperature the hardness of Nb-T{ and Nb~Ta alloys drops at the same rate as that of
pure Nb., Nb-V alloys soften more rapidly, especially in the range TO0—800C. The
hardness of Nb-15 at% V and Nb-15 at% W alloys, 333 and 347 HV' at room temperature,
drops at 1000C to 139 and 216 Hv, respectively. The hardness of unalloyed niobiun
drops from 180 HV at room temperature to 75 HV at 1000C. Hardness is also affected
by the content 21‘ interstitial impurities. Vacuum annealing of alloys, the use of
vacuum meltingldor the use of high-purity initial materials decrease the room tem-

perature hardness by 4060 HV:,™ Orig. art. has: § figures. {wy]

SUB CODE: 11/ ©SUBM DATE: 200ct6l4/ ORIG REBF: 003/ OTH REF: 001/ ATD PRESS:
A 63
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AUTHOR: Gulyayev, A. P.; Zakharov, V. A.

]
ey T 1/_:,,

ORG: TsNIIChERMET /_5

TITLE: Grain growth in the presence of recrystallizatjon of high-temperature 4”

nickel alloys 73, ) !
15y ’1,/\

SOURCE: Metallovedeniye i termicheskaya obrabotka metallov, no. 1, 1966, 22-24,

TOPIC TAGS: grain growth, nickel alloy, polygonization development, metal
recrystallization, recrystallization temperature, hot upsetting / KhN77TYu Ni-Cr
alloy .

ABSTRACT: The properties of high-temperature alloys are largely a function of grain
size and uniformity of structure, or of factors which are determined by the previous
heat treatment and cold working of the metal. In this connection, grain gr wih_ and
grain size of KhN77TYu alloy were investigated as a function of upsetting (€&°30% of
height of the billet) at 950 and 1000°C, respectively. Such a small difference iu
forging temperature is sufficient to result in radical changes in sxt_mtrcture of the
metal considering that the recrystallization temperature of KhN77TYu'alloy is 970°C.
Prior to recrystallization the structure of this alloy is horogenecus, fine~grained.

Card 1/2 UDC:  669,14.018,45:620.186.5
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The experiments confirmed the agsumption that, {f the deformation is completed above
the recrystallization temperature, the growth in grain size owing to recrystallization
processes will vary depending on the degree of deformation and in the zones of
critical degree of deformation (~5%) it will be relatively enormous (grain size will
increase by a factor of 7). If, on the other hand the deformation is carried out
below the recrystallization temperature, recrystallization of the alloy will oceur
during its subsequent hardening at 1080°C; here the heating rate is a vital faltor,
At a heating rate of 7 deg/min the relationship between grain size and degree of de-
formation follows the same pattern as above, but at a slower heating rate, such as
0.5-1 deg/min, critical grain growth i8 not observed: this is because at a low
heating rate and in the presence of temperatures somewhat below the threshold of
recrystallization the processes of polygonization are the first to occur, ahead of
the other processes associated with recrystallization, and they form a stable sub-
structure which prevents any rapid grain growth. This, incidentally, disproves the
notion that grain size decreases with increasing heating rate. What is more, the pro-
jjneness of grain to grow is inversely proportional to the heating rate: the slower the
heating rate is, the smaller is the size of the recrystallized grain, in the preseace
of small degrees of deformation. Orig. art. has: 2 figures.
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Intercrystalline corrosion of certain gtainless auatenitic
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(MIHA 18:12)
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ACC NR:  AT6026550 (A)  SOURCE CODE:

AUTHOR: Gulyayev, A. P.; Kozlova, N. A.

ORG: none

PITLE: Stability of austenite and the properties of stainless steels
at low temperatures [/ A

SOURCE: Moscovw, Tgsentral'nyy nauchno-issledovatel’skly institut
chernoy metallurgii. Sbornik trudov, no. b, 1900, Spetsial nyye
T stall ; splavy (Special steels and alloys), 58-66

TOPIC TAGS: stainless steel, austenitic steel, chromium coaxtmizmtms
steel, nickel sowisiwingwsteel ,marvevs/7/C transformation, austenite
stability, Steei——meeheni &%:pxﬁ;ﬁﬂiﬂ,.Sidﬁ4=ﬁﬁﬂﬁﬁﬂ£=433gﬁﬁsgz.low
temperature effect, toughness, tensile strength

ABSTRACT: The effect of subzero temperzatures on the mecnanical prop=-
erties and phase t;gggi?zmationmof aquenitic stainless steels, con-
teining 0.03% C, 18% Cr’'and 6—20% Ni'has been investigated. Steel
specimens were annealed at 1250C (to eliminate completely the effect
of strain hardening) and water quenched. On the basis of the investi-
gation, the tested steels were divided in 4 groups, according to nickel
content or austenite stability: steels with 6% Ni, 8—10% Ni,

12——14% Ni and 20% Ni, Steel with 6% Ni is not fully austenitic at

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617320010-1"
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room temperature and contains, besides austenite, some delta-ferrite
and about 30% martensite., The steels with 8§-=10% Ni are fully
austenitic at room temperature., Thege steels undergo martensitic
transformation at =-196C or, under the effect of deformation, at roon
temperature. The steels containing 12=14% Ni undergo martensitic
transformation under the effect of deformation only at subzero tempera-
tures. The Mg point for steels with 10 and 12% Ni is -190 and -250C,
respectively and that of gteel with 14% Ni is below -253 C. The ;
austenite of 20% Ni steell>is completely stable and does not transform Lo
martensite even in liquid hydrogen (-253C), The mechanical properties
of all the steels tested depend basically on the martensite content. ,‘;
The martensite present in the initial structure increases the tensile
strength and yield strength and decreases the elongation and reduction
of area. The martensite formed during testing does not affect the i
vield strength but increases the tensile strenpgth and lowers the
ductility. The notch toughness is beneficially affected by Nij; for ‘
instance, steels with 12, 14, and 20% Ni at -80C have a_notch toughness
of 18—24 mkg/cm? compared to 3.5 mkg/cm? for steel with 0% Ni. The :
highest tensile strength, 150 kg/mm2, and yield strength, 145 kg/mm2, |__
at an elongation of 5% ang a reduction of area of LOf%, were obtained in
87 Ni steel after rollingi'at =196, which resulted in the formation of

—— e

70% martensite. Orig. art. has: 7 figures and 1 table. (ww]

SUB CODE: 11/ SUBM DATE: none/ ORIG REF: 001/ ATD PRESS: 509/
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ORG: Moscow Institute of Chemical Machinebuilding (Moskovskiy Institut khimicheskogo:
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4
TITLE: Corrosion resistance of molybdenum alloys in sulfuric, hydrochloric, and
phosphoric acids at elevated temperatures under pressure e : 7

i

SOURCE: Zashchita metallov, v. 2, no. 4, 1966, 444-449 f
|
| TOPIC TAGS: molybdenum alloy, titanium containing alloy, zirconium containing alloy}

tungsten containing alloy, yttrium containing alloy, carbon containing alloy, alloy

corrosion, acid corrosion, sulfuric-acid, hydrochloric acid, phosphoric acid'

Cod i Aplatonen , COAnoaionr Aal 4 4
(ABSTRACT: The corrosion behavior of three molybdenum-base alloys, arc-cast‘alloy
D TgM-24 (0.1% ttanium, 0.1% zircandm) , sintered nnlyhkxmr-zirmnim.‘,lnd of molybdenum-tungsten-
vttrium-carbon alloys in sulfuric, hydrochloric, and phosphoric acids at boiling
temperatures and at 185C has been tested. In bolling sulfuric acid at concentrations
up to 60% all the alloys tested had a corrosion rate below 0.1 mm/year. With in- —
creasing acid concentration the corrosion rate increased sharply, to 1 mm/year at
70% concentration and 10 mm/year at 80% concentration. At 185C the corrosion rate
| ¢f none of the alloys exceeded 0.1 mm/year at acid concentrations up to 70% -

(60% for TsM~2A alloy). In boiling hydrochloric acid at concentrations up to 20% the

| Card 1/2 ¢ UDC:  620,193,56:669.228 i
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corrosion rate varied from 0.02 mm/year for TsM-2A alloy to 0,04 mm/year for
molybdenum-zirconium alloy. At 185C an acid concentration of up to 35Z had little

ur no effect on the corrosion rate, which varie% fromL(}.OOS mm/year for TsM~2A alloy -
te 0,02 mu/year for molybdenum—gungster{-—gttri&n carbon ‘alloy. In phosphoric acid

1
at concentrations up to 90% none of the alloys tested corroded at a rate higher than |

0.04 mm/year. Orig. art. has: 5 figures. [pv} !
SuUB CODE: 11 SUBM DATE: 270ct65/ ORIG REF: 005/ OTH REF: 004/ ATD PRESS:
/ 50590
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